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Abstract 
The ability to understand others' mental states is called theory of mind (ToM). One of the main aspects of ToM is intentionality, 
which refers to people's intention in their behaviours. The aim of this study was to evaluate intentionality in a community sample
of Iranian primary school children. One hundred boys of ages 7 to 9 without any mental disorders participated in this study. All
participants were assessed using Moving Shapes Paradigm. Children's descriptions were rated in accordance to the accuracy of 
their answers, use of mental states, emotional words, and length of phrases. Iranian children used descriptions which were similar 
to children's in other countries. 
© 2011Published by Elsevier Ltd. 
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1.  Introduction 
 Theory of Mind (ToM) is the ability to attribute to and understand others' mental states. This ability enables us to 
predict others' behaviours as well. One of the main aspects of ToM is intentionality, which refers to people's 
intentions. We can discriminate motions (e.g., opening the hand), actions (e.g., reaching and grasping a cookie), 
immediate goal (e.g., taking a cookie), and task goal (e.g., preparing a snack). In a social context, goal often applies 
to longer processes and is termed as intentions (Cross, Hamilton, & Grafton, 2006). One of the tests which is mostly 
used to assess ToM is false belief task, in which subject should detect a character's incorrect mental states to predict 
his behaviour. Such tests however have some limitations, too. ToM includes a set of mental states like belief, desire 
and intention, but false belief task includes one or two mental states so these tests are not appropriate in evaluating 
ToM in complicated social situations (Baron-Cohen, Tager-Fluhberg, & Cohen, 2000). Performance of children on 
these tasks cannot show their real social cognitions (Baron-Cohen & Hammerm, 1997). These kinds of tests also 
have a limited power to take apart individual differences such as sex and age (Baron-Cohen & Hammerm, 1997). 
This task fails to monitor the real life and social problems of some individuals with high functioning autism – who 
pass these tests despite of their inability to recognize other's mental states (Frith, Happe, & Siddons, 1994). 
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Performance on false belief tasks needs other cognitive abilities including executive functions such as inhibitory 
control, working memory and planning. On the other hand these kinds of tests need verbal ability, too (Milligan, 
Astington, & Dack, 2007). Because of these limitations the movement shape paradigm has been developed to 
evaluate intentionality. This test was used in this study to investigate ToM ability in children using the mental states 
terms to describe the movements. 
Movement shape paradigm is a flexible and dynamic intentional interpretation of the movement of some 
animations. This paradigm needs a high level of social abstraction and is not comparable with other types of ToM 
tasks (Spronge & Schothorst, 2007). This paradigm was first created by Heider, Simmel, and College in 1944. They 
showed an animation of two triangles and a circle moving within and around an enclosure contain a rectangle. They 
found that adults viewed moving shapes as having a goal and intention. Springer, Meier, and Berry (1996) presented 
the animations to 3, 4, and 5 years old children and found that there were significant differences between old and 
young children in terms of their characters attributions. Montgomery and Montgomery (1999) showed that even 3- 
years old interpreted the animated shapes as an intentional behaviour. Abell, Happe, and Frith (2000) modified this 
task to investigate ToM deficit in different groups. They found that this paradigm has successfully verified deficit of 
performance in autistic children. They also found that children with autism used mentalizing description less often 
than normal developing 8 years old. These studies showed that this paradigm can be suitable in assessing ToM 
(Castlli, Frith, Happe, & Frith, 2002).  
It seems that performance of individuals on this kind of ToM task may be influenced by culture. The aim of this 
study was to evaluate ToM with emphasis on intentionality in a community sample of Iranian primary school 
children using the moving shape paradigm.  
2. Method 
2.1. Participants 
One hundred boys of ages 7 to 9 (Mean = 7.8 and SD = 0.6) and IQ (Mean = 109.67 and SD = 10.25) were 
recruited for this study. They did not have any mental disorders based on interviewing with their parents and their 
scores on the parent version of Strengths and Difficulties Questionnaire (SDQ). 
2.2. Measures 
The" Moving Shape" paradigm (behavioural task): The modified moving shape paradigm was originally 
developed by Castelli, Happe, and Frith in 2000, and used in two studies by Abell, et al. (2000) and Casteli, et al. 
(2000). Based on the original type, a new version was designed in this study.  
  The version designed by Casteli included 12 animations, but we selected some of them which were related to 
ToM assessment. The animations included one large red and one small blue triangles moving inside and outside of a 
rectangle in a black screen. Two different kinds of animations were designed: 1-random move sequence in which 
triangles move around the screen without any goal and did not interact with each other (floating in space), 2- ToM 
sequence in which the triangles interact with each other. The ToM sequence type was presented in three animations 
including coaxing, (fig 1) hide and seek and surprising. Each animation lasts between 34 to 45 seconds. 
Fig 1. Stills from animation scripted as ‘Coaxing’. (a) Mother tries to interest child in going outside. (b) Child is 
reluctant to go out. (c) Mother gently nudges child towards door. (d) Child explores outside. (e) Mother and child 
play happily together. 
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2.3. Procedure 
    All participants were tested in two sessions in a quiet room. During the first session after interviewing with the 
children's parents and completing the questionnaire (SDQ parent version), the Wechsler intelligence was 
administered to evaluate children's intelligence. In the second session the ToM task was presented and children were 
asked to describe the animations. The animations were presented twice. After the first presentation, children were 
asked to say what happened in the animation. At the end of the second presentation, the examiner was asking some 
questions to elicit children's mental states and their attributions. All participants had to describe the movements 
according to what they understood in terms of actions, interactions, and mental states. The animations were 
presented counterbalanced for children.  
    All answers were recorded then evaluated using the scoring criteria developed by Abell et al. (2000) and 
Knickmayer, Baron-Cohen, Raggatt, Taylor, and Hacjett (2005). The answers were evaluated in four dimensions: 
intentionality (degree of mental states attribution and ToM related vocabulary 0-5 point), appropriateness of 
description (degree of correctness of answers 0-3 point), length of answers (0-4 point), and using of emotional 
words. The data was analysed using the SPSS 17.0 software. Descriptive analysis was performed to find the 
frequency of mentioned variables. The analysis of variance (ANOVA) was also used to find the differences of 
participant's answers in different animations. 
3. Results 
Children descriptions: 
Children's descriptions were rated based on using the mental states (intentionality), accuracy of answers 
(appropriateness), length and emotional terms used by children in their phrases, children’s descriptions are shown in 
table 1. 
Table 1. Descriptive statistics (Mean & Standard deviation) for three types of animations  
Appropriate score 
degree (0-3) 
Length of sentences score degree (0-4) 
1 2 3 4 5 0 1 2 3 0 1 2 3 4 
 Mean (SD) Mean (SD) 
Coaxing
Animation 
Hide & 
Seek 
Animation 
32.9 
(23.8) 
34.8 
(16.6) 
7
(6) 
10.2 
(7.3) 
47 
(19.7) 
19.7 
(12.7) 
4.3 
(2.8) 
1.1 
(1.6) 
7.8 
(10.1) 
8.9 
(11.7) 
0.6 
(o.6) 
20.6 
(10.4) 
4.6 
(4.7) 
3.7 
(3.7) 
56.6 
(11.9) 
50.8 
(5) 
33.2 
(14.1) 
20.3 
(12.2) 
5.2 
(4.7) 
20 
(8.4) 
5.8 
(4.7) 
4.6 
(3.9) 
65.12 
(11.1) 
59.3 
(18.6) 
21.20 
(10.4) 
20.6 
(5.5) 
5.8 
(5.2) 
8.4 
(7.9) 
2.6 
(3) 
7
(8.1) 
Surprising
Animation 
22.5 
(8.2) 
4.17 
(3.1) 
35 
(19.30)
0.85 
(0.9) 
10 
(9.3) 
27.4 
(18.1) 
5.4 
(5.5) 
31.6 
(5.2) 
25.4 
(9.8) 
37.5 
(9.2) 
5.8 
(5.8) 
46.7 
(23.4) 
16.5
(6.2) 
8.3 
7
24.6 
(26.6) 
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3.1 Intentionality score 
As table 1 shows, the most prevalent intentionality score in coaxing animation is 2 (46%) which shows 
"interaction”. In hide and seek animation the score 0 is more prevalent (34.8%) then is followed by 5 (20.6%). In 
surprising animation 35% of participants got score 2 and 27.4% of them got score 5.  
3.2 Appropriate Description 
In "appropriate description" the range of score is between 0 and 3. Zero shows there was no answer, the scores 1, 
2, 3 show inappropriate, less appropriate and an appropriate answers respectively. In appropriate score criteria 
percents are described according to animations type. In coaxing animation, the most prevalent score is 1 (56.6%) 
which is followed by score 2 (33.2%). The most prevalent answer in hide and seek animation was also score 1 
(50.8%) then followed by 2 and 3. In surprising animation score 3 was more prevalent (37.5%) compared to other 
scores.  
3.3 Length of Phrases 
 This variable shows the length of phrases used by participants in their descriptions. The score ranges from 0 to 4. 
The score 0 shows that there was no answer by children. Scores 1, 2, 3, 4 show one phrase, two phrases, four 
phrases, and more than four phrases respectively. Score 1 is the most prevalent score in coaxing (65.12%). 
Animation as well as the hide and seek (%59.3), and surprising animation (46.7%). 
3.4 Emotional Terms 
Number of emotional words used by participants in their descriptions was also evaluated in three animations. In 
coaxing animation 50% of children used one emotional term in their phrases. This percent was 51.2% and 43.3% in 
hide and seek and surprising animations respectively (fig 2).  
Fig 2. Frequency of emotional terms used in children's descriptions 
To compare three types of animations in terms of mentioned variables, analysis of variance has been made. The 
differences among three types of animations were significant (F(2.97) = 11.17, p < 0.001). This difference was also 
significant when considered appropriateness of description (F(2.97) = 13.67, p < 0.001) and length of phrases 
(F(2.97) = 25.18, p < 0.001), this difference was not significant in terms of using emotional terms.  
Based on post-hoc analysis there was a significant difference between coaxing and hide and seek animations in 
terms of intentionality and appropriateness of answers (p < 0.005). There was also significant difference between 
coaxing and surprising in terms of these two variables (p < 0.001). With regard to length of phrases there has been 
found a significant differences between coaxing and surprising (p < 0.001). There was no significant difference 
between coaxing and hide and seek when considered length of phrases as dependent variable.  
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4. Discussion 
This study was conducted to evaluate intentionality as a component of ToM in children using the movement 
shape paradigm. According to the finding of this study, the children of ages 7 to 9 got the average point in terms of 
intentionality score which meant they used simple mental descriptions to describe the animations. This was found in 
all three types of animations. This finding was also prominent in terms of the appropriateness and length of 
sentences in the animations. These findings were similar to those found by Abell et al. (2000), who used these 
animations in the case of 8-year-old children compared to autistic patients.  
  Comparing three types of animations revealed that there was a significant difference in terms of using mental 
states in children's descriptions. These differences were more prominent between coaxing and surprising animations. 
This finding is consistent with that of Abell et al. (2000).  
  This is the first study on Iranian children using ToM movement shape paradigm tasks. Since the movement 
shape paradigm is free of language, we used this task to evaluate ToM ability. More studies on larger samples with 
different age groups of both sexes are needed in order to evaluate the validity of this task among different groups. 
Moreover, this task needs to be used in clinical samples such as autism spectrum disorders compared to normal 
people. Movement shapes paradigm can be used in the case of Iranian children to assess their abilities to infer 
mental states compared to others. 
References 
Abell, F., Happe, F., & Frith, U. (2000). Do triangles play a trick? Attribution of mental states to animated shape in normal and abnormal 
development. Cognitive Development, 15, 1-16. 
Baron-Cohen, S. (1995). Mind blindness: An essay on autism and theory of mind. Cambridge, MA: MIT Press.
Baron-Cohen, S., & Hammer, J. (1997). Is autism and extreme form of "mail brain"? Advances in Infancy Research, 11, 193-217.
Baron-Cohen, S., Tager-Flusberg, H., & Cohen, D. J. (2000). Understanding other mind: Perspective from autism. New York: Oxford University 
Press.
Castelli, F., Happe, F., Frith, U., & Frith, C. (2000). Movement and mind: A functional imaging study of perception and interpretation of complex 
intentional movement pattern. Neuroimage, 12, 314-325.
Castlli, F., Frith, C., Happe, F., & Frith, U. (2002). Autism Asperger syndrome and brain mechanisms for the attributions of mental states to 
animated shape. Brain, 125, 1839-1849. 
Cross, E. S., Hamilton, A. F. de C., & Grafton, S. T. (2006). Building a motor simulation de novo: Observation of dance by dancer. NeuroImage, 
31, 1257-1267.
Frith, U., Happe, F., & Siddons, F. (1994). Autism and theory of mind in everyday life. Social Development, 3,108-124. 
Heider, F., Simmel, M., & College, S. (1944). An experimental study of apparent behaviour. American Journal of Psychology, 57, 242-259.
Knickmayer, R., Baron-Cohen, S., Raggatt, P., Taylor, K., & Hackett, G. (2006). Fetal testosterone and empathy. Hormone and Behaviour, 49,
282-292.
Milligan, K., Astington, J. W., & Dack, L. A. (2007). Language and theory of mind: Meta-analysis of the relation between language ability and 
false belief understanding. Child Development, l78, 625-642. 
Montgomery, D. E., & Montgomery, D. A. (1999). The influence of movement and outcome on young children's attribution of intention. British
Journal of Developmental Psychology, 17, 245-261.  
Springer, K., Meier, J. A., & Berry, D. (1996). Nonverbal base of social perception: Developmental change in sensitivity to patterns of motion that 
reveal interpersonal event. Journal of Nonverbal Behaviour, 20, 199-211.
Sprong, M., & Schothorst, P. (2007). Theory of mind in schizophrenia: Meta–analysis. British Journal of Psychiatry, 191, 5-13.
